The Great Northern Plain is the last major remnant of the extensive inland heaths found in northeastern Tasmania in the early nineteenth century. A poly the tic divisive classification of the vegetation of the plain and its environs, based on data from 131 quadrats, indicated that variation in structure, dominance and floristics was largely continuous, and that this variation was closely related to topographic position. A transect through the plain and adjacent woodland and forest showed that the position of the watertable in the soil and soil pH were independently strongly related to floristic and structural variation in the vegetation. Herbaceous exotic plant species have invaded parts of the plain, particularly in the areas near tracks. These exotic species do not present as severe a threat to the integrity of the area as Phytophthora cinnamomi, which had invaded to the south but which exhibits no symptoms on the plain itself.
INTRODUCTION
The Great Northern Plain is the major surviving remnant of the extensive inland treeless plains of northeastern Tasmania noted by George Augustus Robinson in the 1830's (Plomley 1966) . Most of the clearing that is responsible for the relictual status of the Great Northern Plain has occurred since 1964 (Kirkpatrick 1977) , and such clearing continues. There was a need for the collection of detailed information on the ecology of these inland plains, both as an end in itself, and as an historical record, in case clearing ever becomes complete. In this paper we present the results of a quantitative vegetation survey of the Great Northern Plain.
METHODS

Field Data Collection
Ninety-two quadrats were located in a stratifiedcrandom manner in the western part of the Great Northern Plain ( fig. I ). This sampling was supplemented by 35 extra quadrats on a longer transect and 4 extra quadrats on a shorter transect ( fig. 1 ) that were located to investigate the role of topography and watertable in differentiating communities. Additional quadrats were purposely placed in a nearby small plain and in an area that had been mined ( fig. I ).
All observed vascular plant species were recorded in each lOx 10m q uadra t, and notes were 
FIG. 1 -Vegetation map of Great Northern Plain study area, showing the transect locations, mined areas and the boundary recommendedfor listing in the Register of the National Estate.
made of dominance in each stratum, and of the structure of each stratum following the scheme of Specht (1972) . Slope and slope aspect were measured using a compass/ clinometer and pH was measured using a CSIRO soil-testing kit. The field texture class of the surface soil was also recorded. In the case of the longer transect the texture and depth of all soil horizons were recorded as was the position of the watertable in mid-December 1985 after a week of heavy rain. Both transect lines were surveyed using a clinometer and tape. Watertable depths along the short transect line were recorded in August and mid-December 1985. All higher plant species observed in the study area were collected and pressed, a voucher collection being held in the Geography Department, University of Tasmania. Authorities for species nomenclature are given in the Appendix.
Numerical Analysis
The quadrat floristic data from the Great Northern Plain and adjacent vegetation were classified using the polythetic divisive computer programme TWINSPAN (Hill 1979 ). The eightgroup level of division was used to describe the plant communities.
Data from the long transect were analysed using detrended correspondence analysis (Hill & Gauch 1980) and the relationship between the scores on the first two axes and environmental parameters was determined using Spearman's rank correlation coefficient (r).
RESULTS AND DISCUSSION
The Nature of the Plant Communities
The plant communities described below have been defined by their floristic composition rather than by structure and dominance. There is often a general coincidence between structural-dominance vegetation units and units defined by floristic composition. However, communities with heath as a dominant or subordinate stratum are usually very poorly differentiated if structure and dominance are used as the only criteria, because these attributes are highly dependent on the time elapsed since the last fire, and the past fire regime, in an environment where fire is a frequent event. In contrast, the time elapsed since the last fire has only a marginal effect on species composition, although an effect does exist (Russell & Parsons 1978) .
The method used here to define the communities succeeds admirably in grouping like with like, but lacks clarity, there being few species or species combinations that can unambiguously be used to differentiate groups. This lack of clarity is largely a product of the general lack of sharp discontinuities in vegetation, the apparently sharp boundaries in the field usually being only the product of variation in abundance of one of the many species that compose the vegetation. Continuous variation means that the boundaries between plant communities can only be defined arbitrarily. Nevertheless, such arbitrary definition provides a useful framework for description, and this framework is most valuable when the internal homogeneity of groups is maximised.
As the variation between the groups is continuous and not necessarily closely related to structural variation, the vegetation map differentiates only previously mined areas, forest and woodland, heath and scrub, and wetland ( fig. I ). These categories are partially transgressed by the classificatory groups ( fig. 2 , table I), and are spatial generalizations of highly complex vegetation patterns ( fig. 3 ).
The Plant Communities
The community codes denote the position of a group in the TWINSP AN classification. Thus, group 1 and all the groups starting with 0 are the result of the first division. Group I and 000 could not be further divided because of low numbers. All other groups are at the same level of division and thus are approximately equal in their variability.
Group I
This community consists of four quadrats containing three distinct vegetation types, all occurring in the area affected by alluvial tin-mining ( fig. 2) * aquatic ***************************************** 8.0 0.0 
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Group 0101
This group contains 56 quadrats, most of which are heath. Most of the quadrats have an emergent sparse to very sparse layer of tall shrubs to small trees, these almost totally consisting of Banksia marginata, Eucalyptus amygdalina and E. ovata in order of frequency. In order of frequency, the heath stratum is variably dominated or codominated by Casuarina monilifera, Leptospermum scoparium, Banksia marginata, Xanthorrhoea australis and Sprengelia incarnata. Other species that are commonly dominant or codominant in the taller strata are Lomandra long(folia, Leptocarpus tenax, Lepidosperma longitudinale and Gymnoschoen us sphaerocephalus, again in order of frequency. The mean percentage of exotic species per quadrat is the lowest for any of the terrestrial communities (x = 1.6). Species richness is the highest of any community (x = 42.6, an = 7.4). The species that best discriminate this group are Epacris lanuginosa, Lindsaya linearis and Tetrarrhena distichophylla.
Group 0110
The quadrats in this group are almost equally divided between vegetation dominated by trees, and heath (table 1). The major dominants and codominants in the taller strata, in order of frequency, are Eucalyptus amygdalina, Banksia marginata, Xanthorrhoea australis, Lomandra longifolia, Casuarina monilifera, Leptospermum scoparium, Gahnia grandis, Leptocarpus ten ax, Pteridium esculentum, Epacris impressa and Dillwynia spp. The mean quadrat species richness is 37.7 (an = 9.9), with an average of 1.9% of the
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species in each quadrat being of exotic ongm. Sixty-two percent of the quadrats contain no exotic species. The group is best characterized by Epacris impressa, Eucalyptus amygdalina and Hypolaena fastigiata.
Group 0111 This group of six forest and woodland quadrats consists of vegetation dominated by Eucalyptus amygdalina or E. pauciflora. The quadrats in the group are heavily invaded by exotic species, the mean percentage per quadrat being 10.2. Species richness is much lower than that found for the heath groups, the mean per quadrat being 28.3 (an = 7.0).
Community Relationships
The communities characterized above form a continuum from sedgeland through heath to openforest (table 1, fig. 3 ). This structural continuum parallels the floristic continuum. The vegetation dominated by trees falls almost totally within the sedgey Eucalyptus amygdalina-E. pauciflora-E. ovata woodland class of Duncan & Brown (\985) . The Great Northern Plain also includes some small areas of grassy E. ovata woodland in which the ground stratum is dominated by Themeda australis. The heath contains five of the communities defined by Kirkpatrick (1977) : Sprengelia incarnata-Gymnoschoenus sphaerocephalus-Xyris heath; Boronia parviflora-Banksia marginata-Leptocarpus tenax heath; Gompholobium huegelii-Epacris lanuginosa heath; Bossiaea prostrata-M elaleuca gibbosa heath; Melaleuca squarrosa-Poa gunnii-Agrostis heath. The wetland plant communities are widespread in the State, especially Triglochin pro cera aquatic sedge\and and Lepidosperma longitudinale sedgeland (Kirkpatrick & Harwood 1983) . The arbitrary nature of classification within a continuum means that there is no necessary coincidence between groups defined in this study and those defined in others.
Environmental Relationships
The detrended correspondence analysis (DCA) of the floristic data from the long transect gave an eigenvalue for the first axis of 0.494, with the second axis scoring 0.292. The first axis proved to be strongly correlated with the depth of the watertable on 11 December 1985 (r = 0.71, P < 0.001) and less strongly correlated with slope (r = 0.47, P < 0.01). Table 2 also shows a general relationship between slope and plant communities, with the forest being on the steepest slopes and the sedgeland on the gentlest. Slope in itself is ecologically meaningless, being, in this case, a partial surrogate of soil hydrological characteristics. It should also be noted that the depth of the watertable on one day cannot be expected to give a highly accurate measure of the ecologically relevant hydrological properties of the ecosystem, as the duration of water-logged conditions at various depths, and probabilities of moisture deficits occurring, are not necessarily closely related to any single measurement. For example, the precipitation that occurred immediately previously to the measurements would not have been fully distributed through the system on 11 December, and the soils would not have been at their maximum degree of watertable depth differentiation. Some data are available on the latter point. The second axis of the DCA of the long transect data is most closely related to pH (r = 0.80, P < 0.001), which in turn seems at least partially related to the presence of clay in the subsoil ( fig. 3) , and which is the best single surrogate for the complex of soil chemical conditions that constitutes fertility. The heath soils have generally lower pH values than either the wetland or woodland soils (table I, fig. 3 ).
The structure and floristic composition of the vegetation of the plain suggests that much of the area could become Banksia or eucalypt woodland in the absence offiring. The frequency offiring has probably interacted with slow growth rates related to nutrient-poor and occasionally water-logged soils, such that tree species cannot achieve their height potential, being set back to ground level with each blaze. Tree seedling establishment after fire in the plain would be rendered difficult by competition from the rapidly resprouting heath and sedge species, which form a mat of rhizomes and other roots at the soil surface. This mat would provide strong competition for moisture during dry periods. During wet periods the destruction of the above-ground biomass by fire would eliminate transpiration losses, and thus increase the probabilities of seedlings being killed by water-logging. The fresh growth that follows firing attracts grazing animals that also present a hazard to small eucalypt seedlings. Nevertheless, the presence of fertile eucalypts, albeit as shrubs, throughout much of the heath indicates that establishment has occurred in the past, perhaps during a sequence of particularly favourable years. The relatively recent use of the plain by animals introduced from overseas, particularly by cattle, may reduce or preclude such regeneration in the future.
Management Problems
After land clearance and alluvial tin-mining, the major threat to the natural integrity of the vegetation of the Great Northern Plain is the invasion of exotic plant species, particularly the root rot fungus Phytophthora cinnamomi. Several herbaceous exotic higher plants, such as Aira caryophyllea, Briza minor, Centaurium spp., Hypochaeris glabra and Leontodon leysseri, have esta blished themselves in parts of the plain, particularly in the vicinity of track access, and on the more fertile soils adjacent to cleared land ( fig. 4) . However, this opportunistic species assemblage is probably incapable of displacing the native vegetation without an enormous increase in soil fertility.
Although Phytophthora cinnamomi has become established along the access track to the Great Northern Plain in Eucalyptus amygdalina forest (C. Palzer, pers. comm.), there is no evidence of its presence on the plain itself.In fact, the almost Ubiquitous abundance of epacrids, Banksia and Xanthorrhoea in the heath indicates its absence, or, at least, its very recent invasion. However, with infestations nearby there is a strong likelihood that the heath vegetation of the plain could be substantially modified by pathogen attack within the next century, the natural spread of the organism in the soil being a few metres per year across and upslope, but potentially much faster downslope.
